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INTRODUCTION 


In  this  report  we  examine  coda  characteristics  for 
earthquakes  from  15  seismic  regions  as  recorded  at  17 
World  Wide  Standard  Seismograph  Station  (WWSSS) .  Whenever 
possible,  events  with  body  wave  magnitude  mb  >_  6.0  were 
examined,  since  the  coda  for  large  events  stay  above 
the  ambient  noise  level  for  relatively  longer  time 
periods. 

In  this  report,  we  present  the  average  coda 
determinations  and  their  standard  deviations,  and  some 
general  observations  on  coda  characteristics.  These 
data  can  be  used,  for  example,  to  determine  how  often 
the  signals  from  one  event  are  masked  in  the  coda  of 
another  event. 
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DATA 


Using  the  list  of  seismic  events  compiled  by  the 
National  Oceanic  and  Atmospheric  Administration  (NOAA) , 
earthquakes  with  m^  >'  6.0  were  selected  for  each  region 
shown  in  Figure  1  (Table  I).  Film  chips  of  seismograms 
recorded  for  these  events  by  17  WWSSS  stations  (Figure  2, 
Table  II)  were  then  ordered  from  NOAA  for  study.  For 
reasons  related  to  seismogram  quality  and  station  outage, 
the  original  list  of  events  was  supplemented  with  events 
of  m^  <  6.  Summary  lists  of  the  events  studied,  together 
with  the  stations  used  with  each  event,  are  given  in 
Tables  III  through  XVII.  Table  XVIII  summarizes  the  data 
analyzed  by  station,  region,  and  phase  (P  or  PKP). 
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ANALYSIS  TECHNIQUES 


The  method  used  to  determine  coda  decay  character¬ 
istics  is  shown  in  Figure  3.  Amplitude  measurements, 
scaled  relative  to  the  largest  excursion  in  the  P  or 
PKP  coda,  are  made  in  a  specified  set  of  successive  time 
windows.  Measurements  are  made  until  the  coda  decays 
into  the  pre-existing  ambient  noise  level,  or  until  a 
period  of  IS  minutes  has  elapsed  from  the  time  of  coda 
onset.  In  a  few  cases,  measurements  terminated  with  the 
arrival  of  a  second  event. 

The  principal  coda  maxima  are  next  plotted  on  log- 
linear  paper,  and  the  coda  envelope  obtained  by  connecting 
successive  determinations.  For  example,  the  coda  measure¬ 
ments  of  Figure  3  yield  the  coda  envelope  shown  in 
Figure  4a.  If  the  coda  measurements  for  a  set  of  events 
from  a  given  region  are  plotted  for  a  station,  a  graph 
similar  to  that  in  Figure  4b  may  be  obtained.  The  coda 
characteristic  for  events  from  a  given  region  as 
recorded  at  a  particular  station  may  then  be  defined 
in  several  ways.  One  might  construct  an  envelope  which 
allows  5t  (or  one)  of  the  coda  determinations  to  fall 
below  the  curve  specified.  Alternatively,  as  is  done  in 
this  report,  the  average  coda  can  be  determined  and  a 
statistic  associated  with  the  spread  in  data. 
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RESULTS 


Coda  decay  characteristics  for  events  in  the  15 
regions  studied  are  given  in  Figures  6  through  272  (see 
List  of  Figures  for  a  breakdown  of  figure  numbers  by 
region  and  station).  The  individual  coda  are  shown  by 
dotted  lines,  while  the  solid  line  shows  the  average 
coda  decay  curve.  The  table  accompanying  each  graph 
lists  the  average  coda  values  and  their  corresponding 
standard  deviations  (in  units  of  m^)  as  a  function  of 
elapsed  time.  In  determining  the  average  coda  decay 
curve,  coda  observations  for  a  given  event  were  termi¬ 
nated  at  the  minimum  coda  value  observed  for  that  event. 

Whether  the  P  or  PKP  coda  is  given  for  a  station 
depends  on  the  station’s  distance  from  the  events 
analyzed.  In  some  cases  a  station  will  sec  P  for  events 
in  one  portion  of  a  region,  while  PKP  will  arrive  first 
from  events  in  another  portion.  Where  this  occurs,  two 
graphs  of  coda  characteristics  are  given.  One  observa¬ 
tion  to  be  drawn  from  these  data  is  that  coda  charac¬ 
teristics  are  not  strongly  influenced  by  epicentral 
region,  they  are  controlled  primarily  by  the  arrival 
times  of  significant  secondary  phases.  To  illustrate 
this,  we  cite  below  several  types  of  coda  characteristics, 
grouped  by  epicentral  distance: 

I  20°  -  45° 

II  45°  -  80° 

III  80°  -  105° 

In  the  first  distance  range,  20°  to  45°,  reference 
to  the  travel-time  curves  for  P  phases  (Figure  5)  shows 
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that  the  secondary  phase  PP  should  arrive  up  to  2  minutes 
after  the  P  phase.  Further,  one  might  expect  a  third 
arrival,  PcP  4  to  2  minutes  into  the  P  coda.  Between  35° 
and  4S° ,  ScP  is  observed  5  to  6  minutes  after  the  arrival 
of  P.  Though  not  shown  in  Figure  5,  between  6  and  20 
minutes  into  the  P  coda,  surface-wave  arrivals  should  be 
observed.  This  characterization  is  seen,  for  example,  in 
the  coda  determined  for  California-Western  United  States 
events  recorded  at  CMC  (Figure  48,  25-42°),  for  Solomon 
Islands-Mew  Hebrides  events  recorded  at  ADE  (Figure  149, 
30-34° j  and  for  Iran-Turkey  events  recorded  at  NDI 
(Figure  235,  19-35°).  These  data,  together  with  other 
well-determined  coda  characteristics  for  events  recorded 
at  epicentral  distances  between  20°  to  45°  (Table  XIX) 
yield  the  results  shown  in  Figure  274.  The  average  coda 
decay  curve  has  a  representative  standard  deviation  of 
about  +_  .25  mb  units. 

One  caution  should  be  noted  in  using  the  coda 
determined  for  the  range  20°  to  45°.  While  high  coda 
levels  are  observed  in  the  P  coda  due  to  the  arrival  of 
surface  waves,  these  arrivals  have  periods  on  the  order 
of  1  to  3  seconds,  and  sometimes  greater.  As  such, 
despite  the  high  amplitude  of  the  surface  wave  arrival, 
the  arrival  from  an  explosion,  due  to  its  shorter  period, 
may  be  distinguishable  in  the  surface-wave  background. 

Use  of  coda  where  large-amplitude  suface-wave  arrivals 
arc  present  therefore,  will  lead  one  to  overestimate  the 
number  of  masking  opportunities.  We  suggest  that  in 
computing  masking  opportunities,  large-amplitude  surface- 
wave  arrivals  should  be  omitted,  and  the  coda  allowed  to 


decay  at  rates  determined  elsewhere  in  this  report. 

In  the  distance  interval  45°  to  80°,  PcP  is  the 
first  secondary  arrival  which  is  both  predictable  and 
significant.  This  phase  arrives  between  2  and  0  minutes 
after  the  P  arrival  in  the  distance  range  considered, 
and  precedes  the  arrival  of  the  somewhat  less  significant 
PP  phase  by  0  to  3  minutes.  Representative  coda  foi  ;pi- 
ccntral  distances  of  from  45°  to  80°  include  the  coda 
for  Kamchatka-Kurilc  Island  events  recorded  it  BOZ 
(54-63")  for  Japan  events  recorded  at  NDI  (51-61°),  and 
for  Philippine  Island  events  recorded  at  SHI  (60-78°). 
These  coda  sets,  together  with  those  listed  in  Table  XX 
were  used  to  produce  the  4S°-to-$0'*  coda  representation 
shown  in  Figure  275.  The  average  curve  determined  from 
the  composite  data  set  has  a  standard  deviation  of 
about  ♦  .25  m^  units.  For  elapsed  times  between  4  and 
10  minutes,  the  coda  decay  constant  X  is  .0017  per 
second  (c-**;  t  in  seconds). 

With  respect  to  the  distance  interval  80°  to  105°, 
we  find,  first,  that  between  80°  and  90°,  P  and  PcP 
arrive  almost  simultaneously;  the  largest  coda  amplitude, 
therefore,  is  generally  found  in  the  first  30  seconds  of 
the  short-period  record.  An  example  of  coda  in  this  range 
is  the  data  for  Kamchatka-Kurile  Island  events  recorded 
at  WES  (Figure  112).  Beyond  90°,  P  becomes  weaker,  and 
both  P  and  PP,  the  latter  delayed  3  to  4  minutes  relative 
to  P,  control  the  coda  characteristics  (sec,  for  example, 
the  data  for  South  American  events  recorded  at  CMC 
(Figure  11)).  Using  the  data  given  in  Table  XXI,  we 
obtain  the  average  80°  to  105°  coda  representation  shown 


in  figure  276.  The  nominal  standard  deviation  is  ♦  .25  m. 

—  b 

units.  At  elapsed  times  between  4  and  9  minutes,  the 
tverage  coda  decay  constant  is  .0037  per  second. 

Beyond  105°  a  great  variation  in  coda  characteristics 
as  a  function  of  distance  is  observed.  For  example, 
between  105°  and  110°,  the  first  arrival,  which  may  or 
may  not  be  observed  due  to  its  low  amplitude,  is 
diffracted  P.  This  arrival  y^  followed  about  4.5  minutes 
later  by  PP,  whicii  is  the  largest-amplitude  phase  in 
the  P  cola  in  this  distance  interval.  The  coda  decay 
curve  shown  in  Figure  6,  obtained  from  a  South  American 
event  recorded  at  ADE  (A~107°) ,  exhibits  these  charac¬ 
teristics. 

In  the  distance  interval  110°  to  120°,  it  may  be 
possible  to  observe  weak  diffracted  P  signals  as  the 
first  arrival.  The  arrival  of  this  phase,  if  it  is 
observed,  will  be  followed  about  4  minutes  later  by  the 
arrival  or  PKIKP,  the  largest-amplitude  phase  in  the 
short-period  seismogram.  Approximately  1  minute  after 
the  arrival  of  PKIKP,  PP  will  arrive,  followed  approxi¬ 
mately  3  minutes  later  by  the  arrival  of  SKP  (PKIKP-SKP~4 
minutes).  The  coda  characteristics  observed  at  DAL  for 
a  large  (m^  »  6.6)  Tadzhik  event  (Figure  244)  display 
these  features. 

Between  120°  and  140°,  the  first  arrival,  PKIKP, 
is  the  largest  amplitude  phase  on  the  short-period 
vertical  record.  Following  this  arrival  by  approxi¬ 
mately  3.5  minutes  is  the  phase  SKP.  SKP  is  also  of 
large  amplitude,  and  is  more  readily  observable  than  PP, 
which  can  arrive  up  to  2  minutes  earlier  than  SKP  in 


this  distance  interval.  Examples  of  these  characteristics 
are  seen  in  the  coda  determined  for  Central  American 
events  recorded  at  NDI  (Figure  40). 

In  the  distance  interval  140°  to  150°,  PKPj  and 
PKP2  arrive  almost  simultaneously,  producing  a  large- 
amplitude  first  arrival.  Approximately  3  minutes  into 
the  PKP  coda,  PP  arrives,  followed  shortly  thereafter 
(~0.S  minutes)  by  the  arrival  of  SKP.  Several  of  the 
PKP  coda  observed  for  Central  American  events  recorded 
at  CHG  exhibit  these  characteristics  (Figure  29).  Though 
not  apparent  in  Figure  29  (due  to  the  manner  in  which 
the  coda  are  quantified),  PP  is  dominant  over  SKP  in 
this  distance  interval. 

Beyond  150°,  the  first  arrival  is  PKP^,  followed 
up  to  2  minutes  later  by  the  arrival  of  PKP2.  Of  the 
two,  PKP2  is  stronger.  PKP2,  in  turn,  is  followed 
approximately  3.5  minutes  later  by  the  arrival  of  PP. 

The  coda  for  South  American  events  recorded  at  CHG 
(Figure  10)  exhibit  these  characteristics. 

A  second  finding  of  this  study  ^s  that  coda 
determined  from  large  events  (6. 0?mjj^7.0)  appear 
applicable  to  smaller  events  as  well.  To  see  this,  we 
show  in  Figures  277  through  279  some  earlier  coda 
determinations  for  Kamchatka-Kurilc  Islands  events 
recorded  at  NP-NT,  RK-ON,  and  WM0.  These  coda  were 
determined  for  events  in  the  magnitude  range  5.0*111^*5.8. 
Compare  the  NP-NT  coda  with  the  coda  obtained  at  MUN 
(6. 0*111^*6. 7;  Figure  162)  for  Solomon  Islands-New  Hebrides 
events.  Both  sets  of  determinations  have  their  peak  values 
in  the  first  30  seconds  of  the  seismogram,  thereafter 


falling  to  a  relative  minima  (10t  to  401)  at  an  elapsed 
time  of  about  one  minute.  A  relative  maxima  (201  to  50% ) 
is  observed  for  both  data  sets  between  1.5  and  2.5 
minutes,  most  probably  related  to  the  arrival  of  PcP. 
Following  this  relative  maxima,  the  coda  decay  to  values 
on  the  order  of  S\  to  201  at  an  elapsed  time  of  5  minutes. 
For  comparison,  the  average  coda  decay  curve  determined 
for  the  MUN  data  is  superimposed  on  the  NP-NT  data. 

Given  the  spread  in  observations  observed  for  the  MUN 
coda  (-.3  mb  units),  we  can  not  reject  the  hypothesis 
that  the  average  coda  decay  curve  determined  from  the 
MUN  coda  is  representative  of  the  average  decay  charac¬ 
teristics  for  the  NP-NT  data. 

Similar  observations  can  be  made  using  the  Kamchatka- 
Kurile  Islands  coda  decay  curves  determined  at  RK-ON 
(Figure  278)  and  the  Alaskan  data  obtained  for  KON 
(5. 7<mb^6.8;  Figure  71)  and  using  Kamchatka-Kurile 
Islands  data  from  WMO  (Figure  279)  and  1ST  (S^m^.O; 
Figure  103).  These  comparisons  suggest  that  the  average 
coda  decay  curves  presented  in  this  report  should  be 
applicable  over  a  magnitude  range  of  at  least  5.0*mb*7.0. 


CONCLUSIONS 


From  an  examination  of  P  and  PKP  coda  for  earthquakes 
from  15  seismic  regions  as  recorded  at  17  World  Wide 
Standard  Seismograph  Stations,  we  conclude: 

1.  Coda  for  events  in  a  given  region  recorded  at 
a  given  distance  are  found  to  be  very  similar  to  the 
coda  for  events  from  another  region  recorded  at  the 
same  distance.  That  is,  coda  characteristics  are 
determined  primarily  by  the  arrival  times  and  amplitudes 
of  significant  secondary  phases. 

2.  Coda  characteristics  determined  for  large  events 
(6.0*mb*7.0)  appear  applicable  to  smaller  events 
(5.0*mb*6.0)  as  well.  The  average  coda  determinations 
presented  in  this  report,  therefore,  are  representative 
of  coda  for  events  in  the  range  S.0*mb*7.0. 

3.  Using  data  in  the  range  45°<A<80°,  the  long-term 
P-coda  decay  constant  X  for  elapsed  times  greater  than 

4  minutes  is  .0017  per  second  (e"Xt).  In  the  range 
80°<A<105° ,  the  decay  constant  is  somewhat  larger, 
being  on  the  order  of  .0037  per  second. 
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TABLE  I 

Earthquake  Epicentral  Regions 


REGION 

LOCATION 

LATITUDE 

(RANGE 

DEGREES) 

LONGITUDE 

(RANGE 

DEGREES) 

I 

South  America 

10N-40S 

65W-  81W 

II 

Central  America 

5N-20N 

81W-109W 

III 

California  and  Western 
United  States 

20N-45N 

109W-131W 

IV 

Alaska 

55N-65N 

143W-160W 

V 

Aleutian  Is. 

50N-55N 

160W-170E 

VI 

Kamchatka-Kurile  Is. 

42N-57N 

145E-167E 

VII 

Japan 

9N-4SN 

136E-145E 

VIII 

Philippine  Is. -Taiwan 

10S-33N 

120E-132E 

IX 

Solomon  Is. -New  Hebrides 

1S-23S 

136E-17SE 

X 

Sumatra- Java 

15S-20N 

90E-120E 

XI 

Tonga  Is. -Fiji  Is. 

15S-38S 

171  -17SW 

XII 

Turkey-Greece 

33N-47N 

8E-  36E 

XIII 

Iran-Turkey 

25N-45N 

36E-  66E 

XIV 

Tadzhik-Hindu  Kush 

27N-42N 

66E-  80E 

XV 

China-Nepal- Burma 

20N-50N 

80E-110E 
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TABLE  VI 
Events  Analyzed 
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Figure  1.  Regions  used  in  coda  analysis  study. 
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Figure  2.  Map  showing  location  of  worldwide  network. 


Figure  4b.  Determination  of 
coda  determinations. 
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Figure  10.  PKP  coda  characteristics,  South  America,  CIIG. 
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Tiiur#  11.  P  coda  characteristics,  South  America,  C 
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Figure  24.  PKP  coda  characteristics,  South  America,  SHI. 
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Figure  2S.  P  coda  characteristics,  South  America,  WES. 


48 


nr  'nri 

/ 

TIME 

AVG 

STO  DEV 

DBS 

0.0  S 

33. 

0.43 

7. 

10.0  S 

31. 

C.34 

7. 

Pi:  l\ 

20.0  S 

*1. 

0.13 

7. 

V 

30.0  S 

46. 

0.24 

7. 

lh  h-  : 

1 

*0.0  S 

33. 

0.26 

7. 

f 1 V  \l 

\ 

SO.O  S 

33. 

0.33 

7. 

t  - 

1 

t.O  M 

36. 

O.tfl 

6| 

If  * 

1 

1.3  M 

33. 

C.26 

6« 

h  1  1 

ri 

1 

2.3  N 

21. 

0.33 

6| 

‘  f 

1 

3.3  M 

41. 

0.20 

3. 

> 

X. 

4.3  M 

21. 

0.37 

4. 

3.3  M 

24. 

0.73 

7. 

TIM  AfTER  ARRIVAL  (■lARTES) 

Figure  26.  PKP  coda  characteristics,  Central  Aaerica,  ADE. 


*•  ••  ••  Ml  It*  MR  Ml 

TIKI  AFTCR  ARRIVAL  (RRIRIUTCS) 


Figure  27.  P  coda  characteristics,  Central  Anerica,  AQU. 
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Figure  29.  PKP  coda  characteristics,  Central  America,  CHG 
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Figure  33.  P  coda  characteristics,  Central  America,  1ST. 
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Figure  S6.  PKP  coda  characteristics,  California  and  Western 
United  States,  MUN. 
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Figure  66.  P  coda  characteristics,  Alaska,  CMC. 
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Figure  70.  P.  coda  characteristics,  Alaska,  KBL. 
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Figure  72.  P  coda  characteristics,  Alaska,  MAL. 
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Figure  77.  P  coda  characteristics,  Alaska,  SHI. 
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Figure  89.  P  coda  characteristics,  Aleutian  Islands,  MAL. 
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Figure  90.  P  coda  characteristics,  Aleutian  Islands,  MAT. 
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Figure  91.  P  coda  characteristics,  Aleutian  Islands,  MUN. 
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Figure  93.  p  coda  characteristics,  Aleutian  Islands,  SEO 
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Figure  94.  P  coda  characteristics,  Aleutian  Islands,  SHI. 
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Figure  97.  p  coda  characteristics,  Kamchatka-Kuri le  Islands,  AQU 
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Figure  100.  P  coda  characteristics,  Kamchatka-Kurile  Islands,  CMC. 
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Figure  103.  P  coda  characteristics,  Kamchatka-Kurile  Islands,  1ST. 
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Figure  101.  P  coda  characteristics ,  Kamchatka- Kurile  Islands,  HUN. 
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Figure  112.  P  coda  characteristics,  •Caechatk.-Kurile  Islands,  WES. 
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Figure  113.  P  coda  characteristics,  Japan,  ADE. 
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Figure  117.  P  coda  chsracteristics,  Japan,  CMC 
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Figure  118.  P  coda  characteristics.  Japan.  DAL. 
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Figure  119.  P  coda  characteristics,  Japan,  DAV. 
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Figure  121.  P  cc-  .  characteristics,  Japan,  KBL. 
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Figure  122.  P  coda  characteristics,  Japan,  KON. 
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Figure  123.  P  coda  characteristics,  Japan,  MAL. 
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Figure  131.  P  coda  characteristics,  Philippine  Islands-Taiwan,  AQU. 
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Figure  132.  P  coda  characteristics,  Philippine  Islands-Taiwan,  BOZ 
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Figure  133.  PKP  coda  characteristics,  Philippine  Islands-Taiwan,  BOZ. 
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Figure  134,  P  cod*  characteristics,  Philippine  lslands-Taiwan,  CHG 
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Figure  136.  PKP  coda  characteristics,  Philippine  Islands-Taiwan,  DAL. 
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Figure  137.  P  coda  characteristics,  Philippine  Islands-Taiwan,  DAV. 


103 


mutm  min  MTiaa  imhci»T) 


2 

r 


T!*»f 

avg 

sin  nfv 

04$ 

0.0 

S 

A9. 

r.09 

?, 

10.  C 

s 

9T, 

0.22 

1. 

20.0 

s 

46. 

0.22 

1. 

10.0 

9 

49. 

0.19 

3. 

40.0 

S 

56. 

0.14 

3. 

1o,o 

S 

42. 

C.  15 

?, 

1.0 

m 

52. 

0.34 

2. 

1.9 

m 

45. 

9.0? 

2. 

2.4 

M 

45. 

n.OT 

2. 

u 


i.i 


Ml 


HI 


4.1  11  I.I  Ml  111 

Tim  A I  Til  ARRIVAL  (KIRITII) 

Figure  140.  P  coda  characteristics,  Philippine  Islands-Taiwan,  KON. 
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Figure  141.  P  coda  characteristics,  Philippine  Islands-Taiwan,  MAL. 
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Figure  142.  PKP  coda  characteristics,  Philippine  I s lands -Taiwan ,  MAL. 
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Figure  145.  P  coda  characteristics,  Philippine  Islands-Taiwan,  NDI . 
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Figure  151.  P  coda  characteristics,  Soloaon  .slands-Nev  Hebrides,  BOZ. 
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Figure  152.  P  cod*  chancteristics,  Solomon  Islands-New  Hebrides,  CHG. 
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Figure  1S3.  P  coda  characteristics,  Solomon  Islands-New  Hebrides,  CMC. 
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Figure  159.  PKP  coda  characteristics,  Solomon  Islands-New  Hebrides,  KON 
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Figure  162.  P  coda  characteristics,  Solomon  Islands*New  Hebrides,  MUN. 
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Figure  163.  P  coda  characteristics,  Solomon  Islands*New  Hebrides,  NDI. 
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Figure  166.  PKP  coda  characteristics,  Solomon  Islands-New  Hebrides,  SHI. 
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Figure  173,  PKP  coda  characteristics,  Sumatra-Java,  CMC 


m 


f  IMF 

A  VC 

STB  DEV 

-His 

3. 

0.0 

S 

R4. 

0.11 

10.0 

s 

46. 

0.13 

I. 

2DmQ 

_L 

48. 

0.18 

30.0 

S 

4)t 

0.76 

3. 

40.0 

s 

44. 

0.20 

3. 

IQaA. 

t 

47. 

0.16 

3. 

1.0 

II 

64. 

0.16 

3. 

1.3 

33. 

0.21 

3. 

l.i 

ft 

33i 

0.04 

1. 

1.3 

M 

40. 

0.0 

2. 

4.3 

M 

)?. 

0.0T 

2. 

JL 

Jli 

-QaCCl 

_2» 

1  T  ■  i  .  I  t  t 

M  21  41  II  M  111  12.1 

TIME  AFTER  ARRIVAL  (MINUTER) 


Ml  III 


Figure  174.  |PKP  coda  characteristics,  Sumatra- Java,  DAL. 
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Figure  179.  P  coda  characteristics,  Sumatra- Java,  MAL. 


n  ■  i 

ISA 


Ml 


III 


xut — AU — 1TD  PETt _ OB S 


no 

1 

0.15 

4. 

||  HJ 

\ 

AN. 

n.12 

4. 

.  A,. 

M.O 

1 

1*. 

0.74 

*. 

*6.0 

i 

'1. 

0.?9 

4. 

MiO 

91. 

o.in 

.  3t 

1.0 

m 

34, 

0.4? 

3. 

1.9 

M 

45. 

0.46 

3. 

2.5 

M 

39. 

0.43 

• 

Ul 

m 

19. 

0.64 

?. 

t  4 - 1 - 1 . . . .  i  v  <  i  i 

II  M  A.I  II  II  HI  III  Ml  II! 


TIME  AFTER  ARRIVAL  (MINUTES) 

Figure  180.  PKP  coda  characteristics,  Sumatra-Java,  MAL 
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Figure  189.  p  coda  characteristics,  Tonga  Islands-Fiji  Islands,  BOZ. 
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Figure  190. 


P  coda  characteristics,  Tonga  Islcnds-Fiji  Islands,  CHG. 
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Figure  191.  p  coda  characteristics,  Tonga  Islands-Fiji  Islands,  CMC 


Figure  192.  P  coda  characteristics,  Tonga  Islands*Fiji  Islands,  DAL 
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Figure  194.  PKP  coda  characteristics,  Tonga  Islands-Fiji  Islands,  1ST. 
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Figure  195.  PKP  coda  characteristics,  Tonga  Islands-Fiji  Islands,  KBL. 
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Figure  196.  PKP  coda  characteristics,  Tonga  Islands-Fiji  Islands,  KON. 
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Figure  197.  pkp  coda  characteristics,  Tonga  Islands-Fiji  Islands,  MAL. 
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Figure  201. 


P  coda  characteristics,  Tonga  Islands-Fiji  Islands,  SEO. 
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Figure  202.  PKP  coda  characteristics,  Tonga  Islands-Fiji  Islands,  SHI 


»  i»»-  avr,  s T n  oi-v 
0."  S  ?■».  <i.?6 

10.0  «;  44.  <-.u 

?r.o  s  50.  o.io 

30.0  5  <56.  '.II 

<•0.0  S  57.  I  .14 

s^.o  s  74.  r.pa 


?.5  *  40. 
3.5  *  ?4. 
*.5  *  IB. 


Figure  206.  P  coda  characteristics,  Turkey-Greece,  BOZ. 
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Figure  207,  p  coda  characteristics,  Turkey-Greece,  CHG. 
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Figure  208.  P  coda  characteristics,  Turkey-Greece,  CMC 

138 


RiLATIVE  MTIM  IKRCEIT) 


ujimui  nun  •■■•■9  lAiinii 


TIMt  AFTER  ARRIVAL  (HIRRT(I) 

Figure  211.  P  coda  characferistics,  Turkey-Greece ,  1ST. 
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Figure  213.  P  coda  characteristics,  Turkey-Greece ,  KON. 
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Figure  214.  p  coda  characteristics,  Turkey-Greece,  MAL. 
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Figure  21S.  p  coda  characteristics,  Turkey-Greece ,  MAT. 
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igure  216.  PKP  coda  characteristics,  Turkey-Greece 
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P  coda  characteristics,  Turkey-Creece,  NDI. 


Figure  218,  P  coda  characteristics,  Turkey-Creece,  SEO. 


143 


i 


i 


i 


MUTIVf  (IHH  MRTION  (PfICfNT) 


u 


TIME  AVG 
0.0  S  100. 
10.0  S  75. 
20.0  S  60. 
30.0  S  45. 
40.0  S  65. 
SO.O  S  70. 
1.0  M  60. 

1.5  M  55. 

2.5  M  40. 


11  11  41  ••  ••  »•  ttl  Ml  ill 

TIMf  AFTER  ARRIVAL  (MIRVTfl) 

Figure  221.  P  coda  characteristics,  Iran-Turkey,  ADE. 
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Figure  222.  PJCP  coda  characteristics,  Iran-Turkey,  ADE. 
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Figure  225.  P  coda  characteristics,  Iran-Turkey, 
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Figure  226.  P  coda  characteristics,  Iran-Turkey,  CMC. 
Figure  227.  No  observations,  Iran-Turkey,  DAL. 
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Figure  231.  P  coda  characteristics,  Iran-Turkey,  KON. 


149 


n"' 
f , 
t , 
ft. 
ft. 
*. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 


M  \»  %)  M 


iiamui  Julian  naagg  umni* 


giibl  (HKlin  REUTIVE  GROUND  MOTION  (PERCENT) 


flELATIVE  EROIRI  PIMH 


i  V: 


TINE  AVG 
0.0  S  67. 
10.0  S  76. 
2 0.0  S  6fl. 
30.0  S  4?. 
40.0  s  33. 
50.0  S  24. 
1.0  M  27. 

1.5  *<  21. 

2.5  X  jq. 

3.5  n  17. 


STD  OFV 
0.18 
0.21 
0.17 
C.  19 
0.14 
0.17 
0.20 
0.14 
0.21 
0.37 


11  ,J  41  11  »  m  Hi  mi  m 

TIMI  AFTER  ARRIVAL  (MINUTE!) 

Figure  236.  P  coda  characteristics,  Iran-Turkey,  SEO. 
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Figure  237.  P  coda  characteristics,  Iran-Turkey,  SHI. 
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Figure  240.  P  coda  characteristics,  Tadzhik-Hindu  Kush,  AQU. 
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Figure  241.  P  coda  characteristics,  Tadzhik-Hindu  Kush,  BOZ. 
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Figure  242.  P  coda  characteristics,  Tadzhik-Hindu  Kush,  CHG. 
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Figure  243.  P  coda  characteristics,  Tadzhik-Hindu  Kush,  CMC. 
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Figure  244.  P  coda  characteristics,  Tadzhik-Hindu  Kush,  DAL. 
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Figure  24S.  PKP  coda  characteristics,  Tadzhik-Hindu  Kush,  DAL. 
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Figure  246.  P  coda  characteristics,  Tadzhik-llindu  Kush,  DAV. 
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Hgure  247.  P  coda  characteristics,  Tadzhik-Hindu  Kush,  1ST. 
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Figure  248.  P  coda  characteristics,  Tadzhik-llindu  Kush,  KBL 
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Figure  249.  P  coda  characteristics,  Tadzhik-Hindu  Kush,  KON 
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Figure  2SS.  P  coda  characteristics,  Tadihik-Hindu  Kush,  SHI. 
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Figure  260.  P  coda  characteristics,  China-Nepal-Burma,  CMC. 
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Figure  262,  PKP  coda  characteristics,  China-Nepal-Burma,  DAL. 
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Figure  263.  P  coda  characteristics,  China-Nepal-Burma,  DAV. 
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Figure  264.  p  coda  characteristics,  China-Nepal-Burna,  1ST. 
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Figure  266.  P  coda  characteristics,  China-Nepal-Burma,  KON. 
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Figure  267.  p  coda  characteristics,  China-Nepal-Burma,  MAL. 
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Figure  268.  P  coda  characteristics,  China-Nepal-Burma,  MAT 
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Figure  269.  P  coda  characteristics,  China-Nepal-Burma,  MUN 
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Figure  272.  p  coda  characteristics,  China-Nepal-Burma,  SHI. 
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Figure  273.  PKP  coda  characteristics,  China-Nepal-Burma,  WES. 
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Figure  276.  Coda  characteristics,  worldwide  events,  80°  to  105°. 
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Figure  277.  P  coda  characteristics,  Kamchatka-Kurile  Islands 
(5.°<mb<5.8) ,  NP-NT. 
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Figure  278.  p  coda  characteristics,  Kamchatka-Kurile  Islai.ds 
(5.0<mb<5.8),  RK-ON. 
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Figure  279,1  p  coda  characteristics, 
(5*°imbi5*8) »  WMO. 
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